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Optimum number of procedures required
to achieve procedural skills competency in
internal medicine residents
Muhammad Tariq1*, Nizar Bhulani1,2, Asif Jafferani3, Quratulain Naeem1, Syed Ahsan1, Afaq Motiwala1,4,
Jan van Dalen5 and Saeed Hamid1
Abstract
Background: Procedural skills training forms an essential, yet difficult to assess, component of an Internal Medicine
Residency Program. We report the development of process of documentation and assessment of procedural skills
training.
Method: An explanatory sequential mixed methods design was adopted where both quantitative and qualitative
information was collected sequentially. A survey was conducted within the Department of Internal Medicine at The
Aga Khan University Hospital, Karachi, Pakistan to determine the optimum number of procedures needed to be
performed by residents at each year of residency. Respondents included both faculty and the residents in the
Department. Thereafter, all responses were compiled and later scrutinized by a focus group comprising of a mix of
faculty from various subspecialties and resident representatives.
Results: A total of 64 responses were obtained. A significant difference was found in eight procedural skills’ status
between residents and faculty, though none of these were significant after accounting for multiple consecutive
testing. However, the results were reviewed and a consensus for the procedures needed was developed through a
focus group. A finalized procedural list was generated to determine: (a) the minimum number of times each
procedure needed to be performed by the resident before deemed competent; (b) the level of competency for
each procedure for respective year of residency.
Conclusion: We conclude that the opinion of both the residents and the faculty as key stakeholders is vital to
determine the number of procedures to be performed during an Internal Medicine Residency. Documentation of
procedural competency development during the training would make the system more objective and hence
reproducible. A log book was designed consisting of minimum number of procedures to be performed before
attaining competency.
Keywords: Procedural skills, Residents, Residency, Internal medicine, Competency
Background
Internal Medicine Residency Programs are responsible
for identifying and implementing the requirements to
ensure comprehensive training of the residents enrolled
in the program. This includes procedural skills training,
and the mandate for a competency-based postgraduate
medical training requires all residency programs to teach
clinical skills formally [1, 2]. Studies have shown that
physicians report the procedure skills learned during the
residency as the most important skills which have helped
them in their career [3, 4]. Also, as depicted in one
study, prospective residents prefer programs with more
procedural training [5] and defining standards has been
shown to be challenging yet beneficial for both patients
and the physicians [6, 7]. Many physicians could depend
on specialists to perform a procedure, but keeping in
mind the unavailability of such expertise or inability of
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patients to move to such a setting frequently necessitates
the Internist to perform these procedures, and even
learn or master these procedures on their own due to
lack of sophisticated training facilities for formal post-
graduate training [8–10], hence the job of devising a
comprehensive program is all the more important.
The residency program needs to identify specific pro-
cedures in which competency is to be expected of the
graduating residents as a response to its specific context,
and furthermore determine after performing what num-
ber of procedures under supervision are the residents
deemed to be competent enough to perform them inde-
pendently. However, determination of such numbers re-
mains a challenge despite work being done in the past to
unveil this dilemma [8, 11, 12]. Furthermore, experience
of programs differs according to the their health care
settings and requirements, and while some work from
the developed world is available on the issue of im-
parting procedural skills competency to residents, the
developing world still lags behind in its assessment of
this issue.
We, at the Aga Khan University have taken the
systematic instructional design process which has the
core elements of analysis, design, development, imple-
mentation and evaluation (ADDIE). Instructional design
is a set of procedures for developing education and
training programs in a systematic, reliable and consistent
manner.
The Aga Khan University Hospital (AKUH), Karachi,
Pakistan is a major tertiary care hospital catering to
more than 18 million people of Karachi and the sur-
rounding region. With an operational strength of 545
beds, the facility serves over 42,000 inpatients and over
500,000 outpatients annually. Established since 1985, it
is one of the few teaching hospitals in South Asia
accredited by the Joint Commission for International
Accreditation [13].
The Internal Medicine residency program at AKUH,
comprising a total of 50 residents, is a 4 year program
during which residents rotate through General Internal
Medicine as well as all other medicine sub-specialties.
The faculty members for the department have received
training from programs in the United States of America,
the United Kingdom as well as Pakistan.
Objective
This study was conducted to identify the number of
times a procedure needs to be performed by residents at
different procedure status levels, during a residency
program in the developing world, in order for them to
achieve sufficient competency in their technical per-
formance. We aim to formulate a set of guidelines to be
implemented in our institute, as well as having applic-
ability internationally, in our region and beyond.
Method
This was an explanatory sequential mixed methods design
[14–16], where we had collected quantitative and qualita-
tive information sequentially. We had first collected quan-
titative data through cross-sectional study and then
qualitative data to help refine the quantitative results, so
that the study design should capture the best of both
quantitative and qualitative data. We obtained quantitative
data from questionnaires filled out by the faculty and the
residents, and then elaborated on these findings through
in-depth qualitative exploration focus group discussions
(Additional file 1).
A written informed consent for participation in the
study was obtained from the participants after explaining
the research study and design to them.
In order to identify the optimum number of proce-
dures required to achieve procedural skills competency a
comprehensive list of procedures was identified accord-
ing to the program’s contextual and certification require-
ments, which included peritoneal paracentesis, pleural
paracentesis, urethral catheterization, lumbar puncture,
CVP/JO Cath insertion into femoral vein, CVP/JO
CATH insertion into Internal Jugular vein, CVP in-
sertion into subclavian vein, Internal Jugular Vein,
Temporary Pace Maker placement, Arterial Line place-
ments, drawing of Arterial Blood gases (ABGs), Cardio-
pulmonary resuscitation (CPR), Bone Marrow aspiration,
Joint aspiration, Chest Tube insertion, Endotracheal in-
tubation, Swan Ganz catheterization, Pericardial para-
centesis and Pleural biopsy. This list was then sent to all
faculty members of the department as well as all resi-
dents enrolled in the program. The list was designed in
the form of a questionnaire in order to yield two differ-
ent pieces of information from faculty and residents sep-
arately: (1) what the residents and faculty felt was the
adequate number of times each procedure listed is to be
performed in order to achieve competency and (2) the
status of the individual resident while performing the
procedure in their opinion in the residency program.
Four different statuses were determined as follows:
Procedure status definitions
Observer status: Procedure observed without any active
involvement in the intervention.
Assistant status: Assisted the procedure which was per-
formed by a trained Post Graduate/Faculty
Performed under supervision: Performed procedure
under direct supervision of a trained Post Graduate/Faculty
Independently performed: Perform a particular procedure
independently, in consultation with the Faculty/Consultant
Statistical analysis
All results from the above mentioned questionnaire were
compiled and analyzed using SPSS Ver. 17.0 (SPPS Inc,
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Chicago, IL). Basic descriptive statistics (medians and
interquartile ranges) were generated. The Kolmogorov-
Smirnov test identified that the data was non-parametric;
hence, the Mann-Whitney test was used to compare
differences in the responses of the faculty and the resi-
dents at significance level of .05. Due to multiple Mann-
Whitney tests applied, a Bonferroni correction was applied
to the significance level to deal with the potential prob-
lems with an inflated Type I error. Results were tabulated
for presentation.
Focus group discussions
The preliminary responses were gathered and discussed
within a focus group comprising of 12 faculty members, in-
cluding the program director and coordinator of Internal
Medicine residency program, ex-Program Director of
internal medicine, faculty representatives of all the med-
ical sub-specialties, and two Chief Residents of Internal
Medicine. The chief residents represent the opinion of
residents while the sub specialty faculty provided the
faculty’s perspective ensuring equal and unbiased view-
point from all the stakeholders. Furthermore, a list of cer-
tain basic procedures (e.g. ECG recording, venupuncture,
proctoscopy etc.), which were not included in the ques-
tionnaire, and certain advance procedures (e.g. Upper and
Lower GI Endoscopy etc.) which were supposed to be only
observed or assisted by the residents, was finalized.
This group evaluated the responses of the faculty and
residents, and was given the responsibility to approve the
optimal number of procedures, the year in residency when
the procedure must be performed and procedure status of
the residents for different procedural skills in light of the
earlier conducted survey. Furthermore, wherever there
was a significant difference in the opinion of the faculty
and residents regarding specific procedures, the focus
group gave its expert opinion regarding the final number
of procedures to be recommended in the program
guidelines. These consensus guidelines for the program
were then approved by the Chair of the Department of
Medicine and the Quality Improvement Committee of the
hospital chaired by the Medical Director of the hospital.
The compiled results after thorough debate and consensus
were given the form of a log book to facilitate documen-
tation and evaluation of procedures performed by a resi-
dent (Additional file 2).
Ethical approval
Ethical approval was obtained from the Aga Khan
University’s Ethics Review Committee.
Results
A total of 64 responses were obtained from the ques-
tionnaire, in which 44 were residents while 20 were fac-
ulty members. Table 1 lists the median (and IQR) of the
numbers of each procedure as suggested by both the
faculty and residents. It also lists the differences between
each of these observations according to p-value generated
through the Mann-Whitney test, as well as the overall
medians of faculty and residents for each procedure.
In general, similar responses were obtained from both
faculty and residents for each procedure. Statistically sig-
nificant differences were seen only for CVP insertion
into subclavian vein (supervised), blood drawing for
arterial blood gases (independent), cardiopulmonary re-
suscitation (observed and independent), joint aspiration
(assisted and supervised), and pleural biopsy (assisted
and supervised). None of these results were however
significant with a Bonferroni correction applied which
reduced the p-value to 0.0007. Table 2 summarizes the
above mentioned procedures, depicting responses of
faculty, residents, their overall median (and IQR), as well
as the subsequent focus group recommendations for
these procedures. Focused group was ultimately respon-
sible for generating the final number of procedures in
light of the suggestions provided by the stake holders.
For example, the faculty and residents suggested that
pericardial paracentesis be performed independently by
residents as depicted in Table 1. However, after careful
consideration by the focus group members, involved in
post graduate medical education, and with the consent
of chief residents it was decided that such a procedure
be performed only under supervision of cardiologist and
not by internal medicine residents alone irrespective of
year of training.
All the results depicted in Table 1 were subsequently
discussed under the focus group; Table 3 summarizes
the final focus group recommendations about the num-
ber of times the procedures needed to be performed in
order to achieve competency at different procedure
status and the minimum residency level when these
competencies should be obtained.
Discussion
While identification of specific procedures and number
of times they need to be repeated to achieve a level of
competency is a matter of debate [12, 17], methods to
determine this optimal set of numbers are also con-
tentious. Expert consensus guidelines, although widely
reported in literature [6, 11, 12, 18–22], have been ques-
tioned due to their inherent subjectivity [18, 23, 24],
leading to a need for more standardized and vigorous
system [23, 25]. Setting these criteria and standards has
been shown to positively impact training of post gradu-
ate trainees [6, 26, 27]. Furthermore, when these recom-
mendations are exposed to formal testing in terms of the
skills imparted, these numbers may not seem sufficient
to impart the competence in procedures deemed ge-
nerally advanced and specialized [17, 24]. This, however
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Table 1 No. of procedures required to be completed according
to the responses of faculty and residents with differences
according to p-value
Faculty Residents Difference Overall
n = 20 n = 44 p-value n = 64
Median (IQR) Median (IQR) Median (IQR)
Mean age (SD) 43.2 (9.03) 28.5 (3.00) 33.4 (9.23)
Peritoneal paracentesis
Observer 3 (2) 5 (2) 0.39 4 (2)
Assistant 3 (3) 4 (3) 0.86 4 (3)
Supervised 5 (5) 4 (3) 0.33 4.5 (3)
Independent 6.5 (7.5) 10 (15) 0.29 10 (12.5)
Pleural paracentesis
Observer 4 (2) 4 (3) 0.76 4 (3)
Assistant 4 (3) 4 (4) 0.17 4 (3)
Supervised 5 (6.5) 4 (3) 0.07 5 (3)
Independent 9 (5) 6 (5) 0.51 9 (5)
Pericardial paracentesis
Observer 4 (3) 3 (3) 0.43 4 (3)
Assistant 3 (3) 4 (3) 0.98 3 (3)
Supervised 2.5 (4) 4 (3) 0.62 4 (3)
Independent 5 (3.5) 4 (9) 0.59 5 (8)
LP
Observer 4 (2) 5 (2) 0.53 5 (2)
Assistant 4 (3) 5 (3) 0.95 4 (3)
Supervised 4 (5) 5 (3) 0.58 5 (3)
Independent 8 (15) 5 (7.5) 0.24 7 (10)
CVP-Femoral V.
Observer 4 (2) 4 (3) 1.00 4 (2)
Assistant 3 (2.75) 4 (2) 0.77 4 (2)
Supervised 5 (5) 4 (2.5) 0.73 5 (2)
Independent 5 (5) 5.5 (5) 0.71 5 (5)
CVP-internal jugular V
Observer 4 (2) 4.5 (2) 0.67 4 (2)
Assistant 4 (2) 4 (2) 0.91 4 (2)
Supervised 5 (5) 4 (2) 0.13 4 (2)
Independent 5 (6.75) 5 (6) 0.75 5 (6)
CVP-Subclavian
Observer 4 (1.75) 5 (2) 0.98 4 (2)
Assistant 4 (2) 4 (2) 0.51 4 (2)
Supervised 5 (4) 4 (2) 0.02 4 (2)
Independent 5 (7) 5 (2) 0.64 5 (3.5)
Jo Cath
Observer 4 (2) 4 (2) 0.63 4 (2)
Assistant 4.5 (2.25) 4.5 (1.25) 0.68 5 (2)
Supervised 5 (4.25) 5 (2) 0.29 5 (1)
Independent 5 (6.5) 5 (6) 0.96 5 (6)
Table 1 No. of procedures required to be completed according
to the responses of faculty and residents with differences
according to p-value (Continued)
TPM
Observer 4 (2) 3 (4) 0.68 3 (3.25)
Assistant 3 (4) 3 (3) 0.43 3 (3)
Supervised 5 (2) 2 (3) 0.08 3 (3)
Independent 4.5 (4.5) 3 (3) 0.72 3 (3)
Arterial line
Observer 4 (2.75) 3 (3) 0.73 3 (3)
Assistant 3.5 (3) 3 (3) 0.47 3 (3)
Supervised 4 (3) 3.5 (3) 0.48 4 (3)
Independent 5 (2) 5 (7) 0.62 5 (7)
ABG
Observer 4 (3) 5 (3) 0.32 5 (3)
Assistant 5 (3) 5 (2) 0.50 5 (3)
Supervised 5 (6.5) 5 (6) 0.65 5 (7)
Independent 10 (11.25) 20 (35) 0.00 20 (18.75)
CPR
Observer 5 (2.75) 5 (5) 0.02 5 (7)
Assistant 5 (6.5) 5 (5) 0.14 5 (6.75)
Supervised 5 (5.75) 10 (5) 0.26 6 (5)
Independent 10 (15) 20 (12.5) 0.03 20 (10)
Bone marrow aspiration
Observer 3.5 (3) 5 (2.75) 0.37 4 (3)
Assistant 4 (2.75) 4.5 (2) 0.83 4 (3)
Supervised 5 (4.5) 5 (4) 0.64 5 (3)
Independent 6 (5) 6 (10) 0.94 6 (10)
Joint aspiration
Observer 3 (3) 2 (1) 0.06 2 (1)
Assistant 2.5 (3) 2 (1.5) 0.04 2 (1)
Supervised 4.5 (3.75) 2 (2) 0.00 3 (3)
Independent 5 (4.5) 2 (4) 0.23 5 (4)
Chest intubation
Observer 3 (3) 3 (3) 0.96 3 (3)
Assistant 3 (3.5) 3 (3) 0.35 3 (3)
Supervised 4.5 (3.25) 4 (2) 0.34 4 (2)
Independent 5 (7) 5 (5) 0.44 5 (6)
Endotracheal intubation
Observer 4.5 (2) 5 (2) 0.84 5 (2)
Assistant 4 (5.75) 5 (2) 0.87 5 (2)
Supervised 5 (6) 5 (4) 0.37 5 (7)
Independent 7 (7) 5 (8) 0.55 5 (7)
Swan ganz catheterization
Observer 4 (4.25) 2 (2) 0.05 3 (2)
Assistant 2.5 (3.75) 2 (2) 0.30 2 (2)
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may not always be the case, especially in the more
routine procedures of the internal medicine residency
training [12].
Therefore, while developing these guidelines, equal
weightage was given to the residents’ and the faculty’s
opinion to arrive at the optimal number, while the focus
group served to streamline their opinions in cases where
the opinions diverged significantly. Taking residents’
opinion to form these tools has been suggested by earlier
literature [28–30]. Lack of funding and resources even at
places with specialized training programs have been
identified as possible causes for inadequate procedural
training [31]. We must come up with ways to overcome
these hurdles and by making this tool we have tried, at
least in part, to increase the competence of our trainees,
while using the limited recourses available to us.
Residents in our country have to undergo a mandatory
internship year before joining a residency program and
have already given the first part of their accreditation exam
(Fellowship of College of Physicians and Surgeons—FCPS);
they are adequately exposed to the ground realities of
training in order to give them an informed opinion. Taking
responses from faculty is more intuitive as these are the
ones who perform these procedures themselves or
supervise and train others.
The focus group was necessary to factor in the expecta-
tions from individuals who have actually designed or are
responsible for academic and administrative affairs of the
program. The individuals comprised, thus remained aware
of the realities of the society in which graduates of the
program are expected to serve. Hence, their expert
consensus was important in bringing the expectations
of the patients and society into account while designing
these guidelines. This system evokes experience published
for other systems and programs such as that of the
Accreditation Council for Graduate Medical Education
(ACGME) of the United States [32] translated in our
particular context.
We also believe that supervision and assessment at differ-
ent competence levels or procedure status levels for neces-
sary skill acquirement could have better objectivity, than
only direct observation to acquire competency [12, 33].
Furthermore, this may serve to limit the traditional “see
one, do one, teach one” model which has been called into
question due to the inherent risks of complication and
Table 1 No. of procedures required to be completed according
to the responses of faculty and residents with differences
according to p-value (Continued)
Supervised 4.5 (3.25) 3 (3) 0.25 4 (3)
Independent 5 (5) 2 (3.25) 0.57 3 (4)
Urethral catheterization
Observer 5 (3) 5 (2) 0.34 5 (3)
Assistant 5 (3) 5 (0) 0.06 5 (3)
Supervised 5 (6.25) 10 (6) 0.50 5 (7)
Independent 10 (34) 25 (10) 0.08 20 (21)
Pleural biopsy
Observer 3 (3) 2 (1) 0.23 2.5 (3)
Assistant 3 (3) 2 (1) 0.03 2 (2.25)
Supervised 5 (5) 3 (3) 0.01 3 (3)
Independent 5 (6) 3 (4) 0.13 4.5 (4)
Table 2 Procedures with significant differences in faculty and resident responses along with focus groups recommendations
Procedure (Status) Faculty Residents Difference Overall Focus group
recommendationsn = 20 n = 44 p-value* n = 64
Median (IQR) Median (IQR) Median (IQR)
CVP-Subclavian
Supervised 5 (4) 4 (2) 0.02 4 (2) 4
ABG
Independent 10 (11.25) 20 (35) 0.00 20 (18.75) 20
CPR
Observer 5 (2.75) 5 (5) 0.02 5 (7) 5
Independent 10 (15) 20 (12.5) 0.03 20 (10) 10
Joint aspiration
Assistant 2.5 (3) 2 (1.5) 0.04 2 (1) 2
Supervised 4.5 (3.75) 2 (2) 0.00 3 (3) 3
Pleural biopsy
Assistant 3 (3) 2 (1) 0.03 2 (2.25) 4
Supervised 5 (5) 3 (3) 0.01 3 (3) 4
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Table 3 Procedural skills required to be completed according
to status and program level as determined by the consensus of
focus group
Procedure status Minimum
residency level
Number
required
1- Peritoneal paracentesis
Observer status PGY 1 4
Assistant status PGY 1 4
Performed under supervision PGY 1 4
Independently performed PGY 2 12
2- Pleural paracentesis
Observer status PGY 1 4
Assistant status PGY 1 4
Performed under supervision PGY 1 4
Independently performed PGY 2 12
3- Urethral catheterization
Observer status PGY 1 3
Assistant status PGY 1 3
Performed under supervision PGY 1 5
Independently performed PGY 1 10
4- Lumbar puncture
Observer status PGY 1 3
Assistant status PGY 1 6
Performed under supervision PGY 1 4
Independently performed PGY 2 6
5- CVP/Jo cath - femoral vein
Observer status PGY 1 4
Assistant status PGY 1 4
Performed under supervision PGY 2 4
Independently performed PGY 2/3 5
6- CVP-internal jugular vein
Observer status PGY 1 4
Assistant status PGY 1 4
Performed under supervision PGY 2 4
Independently performed PGY 2/3 5
7- CVP-subclavian vein
Observer status PGY 1 4
Assistant status PGY 1 4
Performed under supervision PGY 2 4
Independently performed PGY 2/3 5
8- Jo Cath- internal jugular vein
Observer status PGY 1 4
Assistant status PGY 1 4
Performed under supervision PGY 2 5
Independently performed PGY 2/3 5
Table 3 Procedural skills required to be completed according
to status and program level as determined by the consensus of
focus group (Continued)
9- Temporary pace maker placement
Observer status PGY 1 3
Assistant status PGY 2 3
Performed under supervision PGY 3 2
Independently performed - 0
10- Arterial line placement
Observer status PGY 1 3
Assistant status PGY 2 3
Performed under supervision PGY 2 4
Independently performed PGY 2/3 5
11- Arterial blood gases
Observer status PGY 1 2
Assistant status PGY 1 4
Performed under supervision PGY 1 5
Independently performed PGY 1 20
12- Cardio pulmonary resuscitation
Observer status PGY 1 5
Assistant status PGY 1 5
Performed under supervision PGY 1 8
Independently performed PGY 1 10
13- Bone marrow aspiration
Observer status PGY 1 4
Assistant status PGY 1 4
Performed under supervision PGY 11/2 5
Independently performed PGY 12 6
14- Joint aspiration
Observer status PGY 1 2
Assistant status PGY 1 2
Performed under supervision PGY 2/3 3
Independently performed PGY 4 2
15- Chest intubation
Observer status PGY 1 3
Assistant status PGY 1 3
Performed under supervision PGY 2 4
Independently performed PGY 3 3
16- Endotracheal intubation
Observer status PGY 1 5
Assistant status PGY 1 5
Performed under supervision PGY 1/2 5
Independently performed PGY 2 5
Tariq et al. BMC Medical Education  (2015) 15:179 Page 6 of 9
incompetence associated with it [18, 21], while not resort-
ing to the over use of simulations and models in resource
poor settings.
We, at the Aga Khan University have a trainee cen-
tered program and strongly believe in the transition
of trainer based to trainee based curriculum (Table 4).
We train our residents in areas they feel they need
most assistance and where they have lagged in their
previous years during undergraduate or postgraduate
training. It must also be kept in mind that none of
the curriculum development is done without a rigor-
ous evaluation of suggestions that are put forward by
the residents, as done in this exercise of log book de-
velopment. To put it aptly, we direct and not dictate
the training of our residents, keeping in mind the
changing trends and upcoming need of skills in a
physician.
As a result of this exercise, a log book has been
designed, wherein the residents are required to log all
procedures performed during each residency year.
Figure 1 shows a sample page of the log book. Table 4
lists the names of the procedures performed by resi-
dents at the Aga Khan University. This will facilitate
in reporting complications, if any, encountered during
or after the performance of the procedure. This is to
ensure that optimal recommendations could be ar-
rived at after field testing the new recommendations,
while also serving the long term aims of improving
the practices of post graduate medical education for
our institutional program.
The development of this log book has been placed at
the “implementation” element of the ADDIE model as
explained earlier. We have analyzed the need and im-
portance of the issue, designed and developed a log book
which is currently being filled by the residents at their
respective levels of training. We believe that this tool
will help bring a uniform consistency and competency to
the training of the resident, which unfortunately has not
been achieved earlier [24]. The following part of the
study will be the evaluation part where we would be able
to determine the number of procedures performed and
competency achievement.
Table 3 Procedural skills required to be completed according
to status and program level as determined by the consensus of
focus group (Continued)
17- Swan ganz catheterization
Observer status PGY 1 2
Assistant status PGY 2 2
Performed under supervision PGY 3 2
Independently performed - 0
18- Pericardial paracentesis
Observer status PGY 1 3
Assistant status PGY 1/2 3
Performed under supervision PGY 3 1
Independently performed - 0
19- Pleural biopsy
Observer status PGY 1 4
Assistant status PGY 2 4
Performed under supervision PGY 2 4
Independently performed - 1
Table 4 Procedures in which performance competency is
required by the Aga Khan University, Karachi, Pakistan
Procedures AKU guidelines
Peritoneal paracentesis X
Pleural paracentesis X
Urethral catheterization X
Lumbar puncture X
CVP/Jo Cath femoral vein X
CVP/Internal jugular vein X
CVP/Subclavian vein X
Jo Cath internal jugular vein X
Temporary pacemaker Xa
Arterial line and blood drawing X
Arterial blood gases X
Cardiopulmonary resuscitation X
Bone marrow aspiration X
Joint aspiration X
Chest intubation X
Endotracheal intubation X
Swan-ganz catheterization X
Pericardial paracentesis Xb
Pleural biopsy X
Recording and reporting ECGs Xc
Venupuncture Xc
Nasogastric tube placement Xc
Proctoscopy Xd
Renal biopsy Xd
Lower GI endoscopy/sigmoidoscopy Xd
Upper GI endoscopy/sigmoidoscopy Xd
Peritoneal dialysis Xd
Hemodialysis Xd
Bronchoscopy Xd
ETT Xd
Abdominal ultrasound Xd
aSpecific method not specified
bNot to be performed independently
cBasic procedure for which no. not determined
dOnly observed and assisted status
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Study limitation
Firstly, the initial survey was performed on the faculty and
residents of only one institution, further multi-centered
studies must be performed in order to generalize its ap-
plicability. Secondly, time for competency level accom-
plishment may vary according to residents’ rotation,
personal motivation, availability of cases and their learning
abilities.
We feel that one potential bias could be information
bias as data obtained was subjective and dependent upon
the individual faculty/residents’ understanding of obtain-
ing expertise in a certain procedure.
Future studies done on the same topic may rectify the
number of procedures to be performed by residents to
become competent in a particular procedure. Log book
is designed in such a way that a resident is being
observed through various stages and finally performs
supervision.
It will be valuable to also see which procedures are
performed and also the attainment of competence in
performing these procedures in programs globally and
compare the training methodologies between the pro-
grams in this part of the world to those in the West.
The ultimate value of these set of numbers compiled
in a log book lies in the cumulative effort and input of
the residents and faculty of a teaching hospital to define
competence of a trainee in procedural skills in the
Internal Medicine Residency Program. These numbers
can never be of any value unless practically imple-
mented, monitored and regularly updated.
Conclusion
It has remained a challenge to identify the precise num-
ber and procedures to achieve procedural skill compe-
tence in an Internal Medicine Residency Program. It is
vital to consider the opinions of all stakeholders in-
cluding both the post graduate trainees and faculty be-
fore any guidelines are formulated. Documentation of
each skill developed and accountability for each mistake
made during the training would make the system more
objective and hence reproducible globally. A general
consensus should be sought to eliminate the difference
of region or country where the training is provided re-
garding Procedural Skills Competency.
This study suggests that residency programs in dif-
ferent parts of the world have different requirements
regarding procedural skills. It also adds to the literature
in terms of an illustrative exercise for development of
guidelines in a developing world setting, which is
responsive to its national healthcare context. Further
assessment of the logbook developed will benefit in
streamlining these proposed guidelines and may serve as
a model for other programs in similar settings. These
can thus form the basis and provide the tools for con-
ducting, potentially large scale, multicenter studies to
promulgate a set of such precise guidelines, having a
much wider applicability.
Through this study, we have identified different ‘num-
bers’ of procedures and their respective status quantita-
tively, and compiled them in a log book form. Further
work is required to fine tune this effort and to add a
qualitative aspect to determine the efficiency and effect-
iveness of a resident while performing, assisting or even
observing these procedures. Ultimately, the next step
for the University is to evaluate how this documenta-
tion of acquisition of procedural skills can change the
quality of care in terms of fewer complications due to
appropriate supervision and better skills thus enriching
the quality of residents we produce and eventually im-
pact patient care.
Fig. 1 Sample logbook page
Tariq et al. BMC Medical Education  (2015) 15:179 Page 8 of 9
Additional files
Additional file 1: Questionnaire. (DOCX 78 kb)
Additional file 2: Log book page. Figure S1. (DOC 130 kb)
Competing interests
The authors have no competing interests to report. The authors had no
funding for this project.
Authors’ contributions
MT, NB, AJ, AM: Made substantial contributions to conception, design,
acquisition of data, analysis and interpretation of data. QN, SA: Have been
involved in drafting the manuscript or revising it critically for important
intellectual content. JD & SH: Involved in reviewing and revising and have
given final approval of the version to be published. All authors read and
approved the final manuscript.
Acknowledgement
The Authors would also like to acknowledge Dr. John Norcini for his valuable
observations, Faculty of the Department of Medicine and the Departmental
Residency Committee for their efforts in devising these guidelines.
Author details
1Department of Medicine, Aga Khan University, Hospital, Stadium Road, P.O.
Box # 3500, Karachi, Pakistan. 2Master of Public Health Candidate, The
University of Texas, Health Sciences Center at Houston, Houston, USA.
3Department of Biological and Biomedical Sciences, Aga Khan University,
Hospital, Karachi, Pakistan. 4University of Texas, Southwestern Medical Centre
at Dallas, Dallas, TX, USA. 5Communication Skills Training and Assessment,
Skills Laboratory, Maastricht University, Maastricht, The Netherlands.
Received: 24 February 2015 Accepted: 5 October 2015
References
1. Touchie C, Humphrey-Murto S, Varpio L. Teaching and assessing procedural
skills: a qualitative study. BMC Med Educ. 2013;13:69.
2. Sectish TC, Zalneraitis EL, Carraccio C, Behrman RE. The state of pediatrics
residency training: a period of transformation of graduate medical
education. Pediatrics. 2004;114(3):832–41.
3. Mandel JH, Rich EC, Luxenberg MG, Spilane MT, Kern DC, Parrino TA.
Preparation for practice in internal medicine. A study of ten years of
residency graduates. Arch Intern Med. 1988;148(4):853–6.
4. Kern DC, Parrino TA, Korst DR. The lasting value of clinical skills. JAMA.
1985;254(1):70–6.
5. Harper MB, Mayeaux Jr EJ, Pope JB, Goel R. Procedural training in family
practice residencies: current status and impact on resident recruitment.
J Am Board Fam Pract. 1995;8(3):189–94.
6. Nothnagle M, Sicilia JM, Forman S, Fish J, Ellert W, Gebhard R, et al.
Required procedural training in family medicine residency: a consensus
statement. Fam Med. 2008;40(4):248–52.
7. McGaghie WC, Issenberg SB, Cohen ER, Barsuk JH, Wayne DB. Medical
education featuring mastery learning with deliberate practice can lead to
better health for individuals and populations. Acad Med. 2011;86(11):e8–9.
8. Wigton RS, Nicolas JA, Blank LL. Procedural skills of the general internist. A
survey of 2500 physicians. Ann Intern Med. 1989;111(12):1023–34.
9. Wigton RS, Alguire P. The declining number and variety of procedures done
by general internists: a resurvey of members of the American College of
Physicians. Ann Intern Med. 2007;146(5):355–60.
10. Duffy FD, Holmboe ES. What procedures should internists do? Ann Intern
Med. 2007;146(5):392–3.
11. Wigton RS, Blank LL, Nicolas JA, Tape TG. Procedural skills training in
internal medicine residencies. A survey of program directors. Ann Intern
Med. 1989;111(11):932–8.
12. Cation LJ, Durning SJ. Procedure skill competence and certification in
internal medicine residency training. Teach Learn Med. 2003;15(3):175–9.
13. Tariq M, Jafri W, Ansari T, Awan S, Ali F, Shah M, et al. Medical mortality in
Pakistan: experience at a tertiary care hospital. Postgrad Med J.
2009;85(1007):470–4.
14. Barbour RS. Making sense of focus groups. Med Educ. 2005;39(7):742–50.
15. Burke Johnson R, Onwuegbuzie AJ. Mixed methods research: a research
paradigm whose time has come. Educ Res. 2004;33(7):14–26.
16. Creswell JW. Mixed methods design educational research: planning, conducting,
and evaluating quantitative and qualitative research. 2012. p. 534–75.
17. Wigton RS. Measuring procedural skills. Ann Intern Med. 1996;125(12):1003–4.
18. Norris TE, Cullison SW, Fihn SD. Teaching procedural skills. J Gen Intern Med.
1997;12 Suppl 2:S64–70.
19. Wigton RS. Training internists in procedural skills. Ann Intern Med.
1992;116(12 Pt 2):1091–3.
20. Thammasitboon S, Mariscalco MM, Yudkowsky R, Hetland MD, Noronha PA,
Mrtek RG. Exploring individual opinions of potential evaluators in a
360-degree assessment: four distinct viewpoints of a competent resident.
Teach Learn Med. 2008;20(4):314–22.
21. Lenchus JD. End of the “see one, do one, teach one” era: the next
generation of invasive bedside procedural instruction. J Am Osteopath
Assoc. 2010;110(6):340–6.
22. Moriates C, Soni K, Lai A, Ranji S. The value in the evidence: teaching
residents to “choose wisely”. JAMA Intern Med. 2013;173(4):308–10.
23. Gaies MG, Landrigan CP, Hafler JP, Sandora TJ. Assessing procedural skills
training in pediatric residency programs. Pediatrics. 2007;120(4):715–22.
24. Long DM. Competency-based residency training: the next advance in
graduate medical education. Acad Med. 2000;75(12):1178–83.
25. Gustin W, Batra R, Amin A, Rucker L. Education first: reforming the first-year
curriculum of the internal medicine residency. Acad Med. 2009;84(3):368–73.
26. Blake GH, Skye E, Biggs WS, Pugno PA. Residency program solutions:
making a difference in quality residency education. Fam Med.
2013;45(3):187–92.
27. Brydges R, Dubrowski A, Regehr G. A new concept of unsupervised
learning: directed self-guided learning in the health professions. Acad Med.
2010;85(10 Suppl):S49–55.
28. Thomas KG, West CP, Popkave C, Weinberger SE, Kolars JC. Internal
medicine resident perceptions of optimal training duration. Acad Med.
2007;82(10):996–9.
29. Durning SJ, Cation LJ, Jackson JL. Are commonly used resident
measurements associated with procedural skills in internal medicine
residency training? J Gen Intern Med. 2007;22(3):357–61.
30. Druck J, Valley MA, Lowenstein SR. Procedural skills training during
emergency medicine residency: are we teaching the right things? West J
Emerg Med. 2009;10(3):152–6.
31. Karam MD, Pedowitz RA, Natividad H, Murray J, Marsh JL. Current and future
use of surgical skills training laboratories in orthopaedic resident education:
a national survey. J Bone Joint Surg Am. 2013;95(1):e4.
32. Batalden P, Leach D, Swing S, Dreyfus H, Dreyfus S. General competencies
and accreditation in graduate medical education. Health Aff (Millwood).
2002;21(5):103–11.
33. Swing SR. Perspectives on competency-based medical education from the
learning sciences. Med Teach. 2010;32(8):663–8.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Tariq et al. BMC Medical Education  (2015) 15:179 Page 9 of 9
